**INTRODUCTION:** Free flap necrosis has a frequent occurrence and results in high morbidity, however there is still no quantitative method to image and measure perfusion during the operation. Optical techniques could be the answer to this problem. These techniques image perfusion directly during surgery and give a high-resolution and high-contrast image comparable to microscopy. In this study we test the feasibility, validity and reproducibility of four optical techniques: Optical Coherence Tomography (OCT), Sidestream Darkfield Microscopy (SDF), Laser Speckle Contrast Imaging (LSCI) and Fluorescence Imaging (FI).

**MATERIALS AND METHODS:** During free flap surgery OCT (10x10mm) and SDF (1x0.65mm) images were obtained from proximal to distal of the supplying artery. Widefield LSCI (15x20cm) images and FI (10x10cm) movies, using indocyanine green (ICG) as fluorophore, were made of the free flap. Perfusion parameters (blood flow velocity, vessel density, flux and influx of ICG) were compared statistically between the four different area's with a paired t-test. Techniques were previously validated in terms of velocity and vessel diameter in a microvascular tissue phantom with full blood of a healthy volunteer.

**RESULTS:** OCT, LSCI and FI were feasible to image perfusion during surgery. OCT produced 8 3D-images of 10x10x3 mm, showing tissue layers and blood vessels in a high-resolution. SDF was not feasible to show perfusion. LSCI produced 10 color-coded images with a significant difference in flux (perfusion units) between the distal (tip) and proximal part of the free flap (p=0.01). FI produced a movie in which influx of ICG was visible and significantly different between the distal and proximal part of the free flap (p\<0.001).

**CONCLUSIONS:** OCT, LSCI and FI are feasible to image perfusion during surgery. Quantitative parameters (velocity, vessel density, flux and perfusion influx) were obtained with these techniques. Future prospective studies are necessary to determine threshold values of these quantitative parameters to predict free flap failure.
